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DETAILED ACTION 

Claims 2-6, 9-20, 23, 25, 26 and 43-45 are pending in the application. 
This Office Action is in response to the Amendment filed on 6/4/04. 

Response to Amendment 
The objection to claim 23 has been withdrawn in light of applicant's amendment of the 

claim. 

The rejection of claims 1-4, 6, 7, 11, 12, 15, 18-20, 25 and 26 under 35 U.S.C. 102 (b) has 
been withdrawn in light of applicant's amendment of the claims. 

Claims 2-6, 9-20, 23, 25, 26 and 43-45 stand under 35 U.S.C. 1 12 1 st paragraph for 
reasons set forth of the record mailed on 12/31/03 and further discussed below. 

Claims 2-6, 9-15, 18-20, 23, 25, 26 and 43-45 are rejected under 35 U.S.C.103 (a) for 
reasons discussed below. 

Drawings 

The drawings filed on 6/4/04 is objected to for containing new matter. Figure 1 1 is not 
acceptable because it is not present in the original specification, therefore, it constitutes new 
matter. 

Response to Arguments 
Claim Rejections - 35 USC § 112 
Claims 2-6, 9-20, 23, 25, 26 and 43-45 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for an artificial tissue comprising endothelial 
cells separating two layers of support matrix comprising connective tissue, optionally epithelial 
cells on top of the second supporting matrix, wherein the artificial tissue comprises one or more 
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microvessels produce therein, and said microvessel produces mononuclear leukocytes, does not 
reasonably provide enablement for such an artificial tissue, wherein the microvessel produces 
any blood cell. The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make/use the invention commensurate in 
scope with these claims. 

In response to this rejection, Applicants argue that the specification teaches that the 
claimed artificial skin can produce mononuclear leukocytes in the example given in Appendix A. 
Applicants thus conclude that the specification fully enables the claims. 

Applicant's argument has been fully considered and deemed partially persuasive. As 
such, the claimed invention is enabled to the scope of the artificial skin with microvessels that 
produces mononuclear leukocytes. As discussed in the previous office action, hematopoietic 
stem cells are ultimately responsible for the constant renewal of blood in vivo. Such 
hematopoietic stem cells are found in adult bone marrow, peripheral blood and umbilical cord 
blood. The claimed artificial tissue does not comprise cells of hematopoietic origin. Although 
the specification demonstrates the endothelial cells can differentiated into mononuclear 
leukocytes in vitro, the specification fails to demonstrate that the artificial skin can produce any 
other types of blood cells in such an in vitro setting. Therefore, whether the microvessels 
produce in the claimed artificial tissue can produce any blood cells is unpredictable. As such, the 
claimed invention is not enabled to the full scope, and this rejection is maintained. 
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New Grounds of Rejection 
Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Black et 
al, in view of Li et al (2000, PNAS, Vol.275, No.45, pages 35384-35392). 

Black et al. teach a skin equivalent preparation comprising human keratinocytes plated 
on endothelial dermal equivalent or endothelial fibroblast dermal equivalent mixed with collagen 
(see page 1333, 1 st col., 2 nd and 3 rd paragraph). Black et al. also teach that the endothelial 
fibroblast dermal equivalent comprising fibroblast and HUVEC (see page 1333, 1 st col., 2 nd 
paragraph). Black et al. further teach that a network of capillary-like tubular structures is formed 
in the tissue (see page 1333, 2 nd col., 3 rd and 5 th paragraph). Furthermore, Black et al. teach that 
said tissue produces laminin, type IV collagen and extracellular matrix (see page 1334, 1 st col., 
2 nd paragraph, and Figures 1, 2 and 3). Moreover, Black et al. disclose that said tissue is self 
maintained in vitro, and is suitable for tissue graft (see page 1338, entire 1 st col., and 2 nd col, 2 nd 
paragraph). However, Black et al. do not teach the artificial tissue comprising Vitrogen. 

Li et al. teach that Vitrogen, a trademark name for type I collagen, is purchased from 
Collagen Corp. 

It would have been obvious to one of ordinary skill in the art to use Vitrogen to make the 
artificial tissue as claimed based on the teaching of Black et al. and Li et al. Since Black et al. 
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teach a method of making an artificial skin equivalent as claimed using collagen (see page 1333, 
1 st col, 2 nd paragraph), and Li et al. teach such collagen can be purchased from Collagen Corp. 
for the trademark name of Vitrogen, one of ordinary skill of art would just purchase Vitrogen to 
use in the method of making an artificial skin equivalent for the ease of making said tissue. One 
of ordinary skill in the art would have reasonable expectation of success because the method has 
already been taught by Black et al., and Vitrogen is available for purchase at the time of the 
invention was made. Therefore, the claimed invention would have been prima facie obvious to 
one of ordinary skill in the art at the time the invention was made. 

Claims 2-6, 1 1, 12, 15, 18-20, 23, 25, 26, 43 and 45 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Black et al., in view of Montesano et al (IDS). 

The teaching of Black et al. is discussed above. However, Black et al. do not teach an 
artificial tissue comprising two layers of support matrix-connective tissue mixture separated by a 
layer of endothelial cells. 

Montesano et al. teach endothelial cell monolayers established on the surface of collagen 
matrix and covered with another layer of collagen matrix induces the endothelial cells to 
reorganize into a network of branching and anastomosing capillary-like tubes resembling 
capillary beds in vivo (see page 1649, 2 nd col., 3 rd paragraph, lines 1-4). Montesano et al. further 
teach that an appropriate topological relationship of endothelial cells with collagen matrices, 
similar to that occurring in vivo, has an inductive role for endothelial cells to form vessel-like 
structures in vitro (see abstact). 
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It would have been obvious to one of ordinary skill in the art to make an artificial skin 
equivalent as taught by Black et al. and introduce a second layer of collective tissue on top of 
the endothelial cell based on the teaching of Montesano et al. One of ordinary skill in the art 
would have been motivated to do so because it would resemble the capillary bed in vivo and thus 
induce capillary formation closely resemble that of in vivo setting, as demonstrated by 
Montesano et al. The level of skill in the art is high. Absent evidence from the contrary, one of 
ordinary skill in the art would have reasonable expectation of success to make an artificial skin 
equivalent as taught by Black et al., and introduce a second layer of connective tissue on top of 
the endothelial cells. Therefore, the claimed invention would have been prima facie obvious to 
one of ordinary skill in the art at the time the invention was made. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Black et al., in 
view of Montesano et al., and Li et al. 

The teachings of Black et al. Montesano et al. and Li et al. are discussed above. Black et 
al. and Montesano et al. do not teach making an artificial tissue using Vitrogen. 

The obviousness of making an artificial tissue comprising two layers of connective tissue 
separated by a layer of endothelial cells is discussed above. Both Black and Montesano teach 
using collagen as support matrix. Since Vitrogen is a trademark for collagen commonly used in 
cell culture, one of ordinary skill in the art would just purchase it and use it in the experiment 
making the artificial tissue. The level of skill in the art is high. Absent evidence from the 
contrary, one of ordinary skill in the art would have reasonable expectation of success because 
the method has already been taught by Black et al. and Montesano et al., and Vitrogen is 
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available for purchase at the time of the invention was made. Therefore, the claimed invention 
would have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Claims 2, 10, 23 and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Black et al., in view of Montesano et al, and Lokeshwar et al (2000, JBC, Vol.275, No.36, pages 
27641-27649). 

The teachings of Black et al. Montesano et al. are discussed above. However, Black et al. 
and Montesano et al. do not teach making an artificial tissue using endothelial cells comprise 
primary human adult lung microvasular cells. 

Lokeshwar et al. teach that primary human endothelial cell culture is established by 
culturing human lung microvessel endothelial cells (hMEVC-L) purchased from 
Clonetics/Biowhittaker Inc.(see page 27642, 1 st col, 4 th paragraph, lines 1-3). 

The obviousness of making an artificial tissue comprising two layers of connective tissue 
separated by a layer of endothelial cells is discussed above. It would have been obvious to one 
of ordinary skill in the art to use hMVEC-L to make the artificial skin equivalent as taught by 
Black et al. and Montesano et al. One of ordinary skill in the art would have been motivated to 
do so for the ease of the experiment, since purchasing hMVEC-L would skip the step of isolating 
the endothelial cells. Since Black et al. and Montesano et al. demonstrate that both HUVEC and 
bovine adrenal cortex microvascular cells can form capillary structure in vitro when made into 
artificial skin, one of ordinary skill in the art thus would have reasonable expectation of success 
to replace HUVEC used by Black with hMVEC-L to make the artificial skin equivalent. 
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Therefore, the claimed invention would have been prima facie obvious to one of ordinary skill in 
the art at the time the invention was made. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Celine X Qian whose telephone number is 571-272-0777. The 
examiner can normally be reached on 9:30-6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Remy Yucel Ph.D. can be reached on 571-272-0781. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Celine Qian, Ph.D. 



